Rabies virus entry into cultured rat hippocampal neurons.
Rabies virus entry into cultured hippocampal neurons was investigated by immunofluorescence and electron microscopy. Hippocampal neurons were susceptible to rabies virus infection and became filled with viral antigen 1 day after infection. Infection was inhibited by the lysosomotropic agents chloroquine and ammonium chloride. To study entry, neurons were adsorbed with rabies virus at 4 degrees C and warmed to 37 degrees C for short periods of time prior to fixation and localization of viral antigen by immunofluorescence microscopy By 5 min at 37 degrees C, viral antigen was localized to puncta in the cell body and dendrites and in synapses along dendrites. Little viral antigen was present in axons. Cells adsorbed with rabies virus were incubated with tracers for early endosomes. The endocytic tracers or markers Lucifer Yellow, transferrin receptor, dextran, and wheat germ agglutinin co-localized with rabies virus, indicating that rabies virus enters an endosome compartment shortly after uptake. Rabies virus also co-localized with LysoTracker Red, an acidotropic probe, indicating that some of the virus-containing endosomes are acidified. Rabies virus also co-localized with synapsin I, a synaptic vesicle marker, in nerve terminals but did not co-localize with lysosomal glycoprotein. By electron microscopy, after adsorption of virus and warming for 10 min, virus particles were present in coated pits, coated vesicles, and vacuolar membrane compartments in processes and axon terminals. It is concluded that rabies virus enters the somatodendritic domain and axon terminals of cultured hippocampal neurons by adsorptive endocytosis and is located in endosomes shortly after uptake.